Determination of the optimal sampling points in the tunnel
The tunnel spatial distribution and time distribution experiments were used to understand the distribution characteristics of pollutants in the tunnel over time and across space, thus allowing the appropriate distribution of the sampling points for the tunnel experiment and improving the accuracy for the estimation of VOC emission factors. Nine types of VOCs (2-methylbutane, n-pentane, n-hexane, benzene, toluene, ethylbenzene, m/p-xylene, o-xylene, and styrene) with a high detection rate in the two experiments were selected as the study objects to analyze the distribution of VOCs from vehicles in the tunnel.
Samples were collected once in the early morning, late morning, and late afternoon, and the sampling periods were 4: 30-5:30, 9:30-10:30, and 17:30-18:30 , respectively, and 1-h sampling was performed at each sampling period. In the tunnel, five sampling points were uniformly distributed through the tunnel as follows: 200 m from the entrance of the tunnel (#1), 450 m from the entrance of the tunnel (#2), the middle of the tunnel (#3), 950 m from the exit of the tunnel (#4), and 1235 m from the exit of the tunnel (#5). Background points were set outside the tunnel to monitor the background concentration of VOCs in the atmosphere and eliminate the contribution of other man-made sources of pollution. The results of preliminary spatial distribution experiments showed that the total amount of VOCs decreased slightly from point #1 to point #2, increased gradually to the peak from point 2 to point 3, decreased gradually from point #3 to point #5 ( Fig. S1 and Fig. S2 ). The high concentration at the middle sampling point #3 was mainly because the tunnel was relatively long and the presence of air inflow at the exit of the tunnel caused the concentration at the exit to be lower than that at the middle point where the diffusion capacity was weak.
Determination of sampling time
Two sampling points were set at a distance of 825 m (point #6) from the entrance and at a distance of 450 m from the exit of the tunnel (point #4), and background points were set outside the tunnel. The sampling period was between 6:00 and 21:00. Instantaneous sampling was performed every 2 h but the sampling frequency was increased to once per hour during the peak traffic period, and the specific time intervals were as follows: 6:00, 8:00, 9:00, 10:00, 12:00, 13:00, 14:00, 16:00, 18:00, 19:00, 20:00, and 21:00. = (97.61, 104.54, 121.63, 138.86, 158.48) , the new generated sequences were accumulated, and the randomness of the original data sequence was mitigated: x 
, and the matrix B and vector Y n were as follows:
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(1) (1)
x (1) x (2) x ( ) 2.58 10 6.22 10 ( ) 6.22 10 1.75
Parameters α and β were calculated to be −0.0293 and 123.8, respectively.
Model validation

Residual test
By calculating the relative error between the original sequence and the grey prediction sequence, the model was judged by the magnitude of the residual.
(1) Calculation of residuals:
( ) x ( ) x ( ) 0 -24.01, -10.74, 2.54,18.11
(2) Calculation of relative error:
(3) Calculation of average residual:
(4) Calculation of model accuracy:
The above calculations showed that = 1.26% < 20%, = 88.74% > 80%, and the model met the general requirements.
Stepwise ratio deviation test
(1) Calculation of the stepwise ratio of the model:
x ( -1) 0.7593, 0.9711, 0.9710, 0.9711
(2) Calculation of the stepwise ratio of the sequence:
(3) Calculation of the stepwise ratio deviation:
( ) ( ) 100% -47.04%,11.49%,9.79%,9.77% k k
. The absolute value of the deviation ratio deviation:
(4) Average  of the absolute value of the stepwise ratio deviation:
The above calculations showed that  =0.077 < 0.1, indicating higher requirements were met.
Degree of correlation test
(1) Calculation of the correlation coefficient:
(2) Calculation of the degree of correlation:
The calculation showed that the prediction accuracy of the model was satisfactory when r = 0.6170 ≥ 0.6.
Posterior variance test
(1) Calculation of the residuals and the average residual:
  
The above calculations showed that C = 0.07198 and P = 0.8. Table Captions   Table S1 . Meteorological parameters of sampling points and periods in full experiment. 
